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SPACE EFFICIENT AND ADAPTABLE VEfflCLE INTERIOR S"j^&^ 

TECHNICAL FIELD OF THE INVENTION 
This invention generally relates to seating assemblies for a vehicle and, more 
particularly, to a front seat assembly and a rear seat assembly which, when used 
individually or in combination, provide a highly adaptable vehicle interior. 

BACKGROUND OF THE INVENTION 
With an ever increasing pressure from automotive consumers, flexibility and 
adaptability , of vehicle interiors is increasingly required in order to provide a vehicle 
adapted to meet the broad consumer demand. Further, with increased social awareness of a 
vehicle's impact on the environment, there is an increasing demand to minimize the overall 
I* mass of the vehicle while still meeting the feature requirements of the consumer. One of 

2 these demands of the consumer is the ability of the vehicle to carry four passengers during 

W some situations and to maximize cargo room during other situations. Some attempts to 

Uf meet this demand have included the use of folding rear seat assemblies. These attempts,^, 

■St however, can only provide limited cargo room. For example, French Patent No. 2,572,340 

("Renault") shows a rear seat assembly that is adapted for nesting behind a front seat 
assembly by sliding, non-articulating, movement along an inclined track which tends to 
S| limit the available cargo space due to the raised track portion. 



m SUMMARY OF THE INVENTION 

Accordingly, this invention provides for a front seat assembly and a rear seat 
assembly, which overcome the problems and disadvantages of the conventional techniques 
in the art. The invention also provides for a front seat assembly aiy^a rear seat assembly 
that allows the rear seat assembly to articulate forward and downward and to be stored 
below and behind the front seat assembly. The invention also provides for a front seat 
assembly that increases leg and foot room for the occupants of the rear seat assembly. 

In one aspect, the invention includes a front seat assembly for a vehicle having a 
rear seat assembly with a rear seat bottom, including a front seat bottom having a front 
portion and a rear portion and a support member connected to the front seat bottom and 
connectable to the vehicle. The support member supports the rear portion of the front seat 
bottom from the vehicle such that the rear seat bottom may be moved from a use position to 
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a stored position with a forward portion of the rear seat bottom located under the front seat 
bottom. 

In another aspect, the invention includes a rear seat assembly for a vehicle having a 
front seat assembly with a front seat bottom and a front seat back, including a rear seat 
bottom having a forward portion and a rearward portion and being connectable to the 
vehicle for movement between a use position and a stored position. When the rear seat 
bottom is moved from the use position to the stored position, the forward portion of the 
rear seat bottom is located under the front seat bottom. 

In a further aspect, the invention includes a front seat assembly and a rear seat 
assembly for a vehicle, including a front seat bottom having a front portion and a rear 
portion, a rear seat bottom having a forward portion and a rearward portion and being 
connectable to the vehicle for movement between a use position and a stored position, and a 
q support member connected to the front seat bottom and connectable to the vehicle. The 

^ support member supports the rear portion of the front seat bottom from the vehicle such 

Q that the rear seat bottom may be moved from the use position to the stored position with the 

oi forward portion of the rear seat bottom located under the front seat bottom. 

P BRIEF DESCRIPTION OF THE DRAWINGS 

Q The various advantages of the present invention will become apparent to one skilled 

M in the art upon reading the following specification and by reference to the drawings in 

which: 

Figure 1 is a perspective view of the rear seat assembly, according to the preferred 
embodiment of the invention; 

Figure 2 is a perspective view of the biasing device, articulation mechanism, and the 
(v A slide mechanism, according to the preferred embodiment of the invention; 

j^tg^ ^3^3^ are side vie ws^ollhc front ooat asGcmbly and the renrjjgaLassefabt^ 
according to-Ao-preferred embodiment Of Hie invention^— 

Figure 4 is a perspective view of the biasing device and the articulation mechanism, 
according to an alternative embodiment of the invention; 

Figure 5 is a perspective view of the slide mechanism, according to an alternative 
embodiment of the invention; 

Figure 6 is a perspective view of the front seat assembly, according to the preferred 
£ embodiment of the invention; 
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Figure 7 is a perspective view of the front riser, according to the preferred embodiment 
of the invention; 

Figure 8 is a perspective view of the adjustment device, according to the preferred 
embodiment of the invention; and 
5 Figure 9 is a perspective view of the center console, according to an alternative 

embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The following description of the preferred embodiments is merely exemplary in nature 

M ! 10 and is no way intended to limit the invention, or its application, or uses. 

O 

P As shown in Figure 1, a rear seat assembly 10 is shown which in the preferred 

c - :| . 

JJ£ embodiment incorporates a 60/40 split rear seat back 12. Preferably, either or both portions of 

tJl: the rear seat back 12 are pivotally attached to the rear seat bottom 14 of the rear seat assembly 

gj 10. Alternatively, the rear seat back 12 can be secured at a fixed angle relative to the rear seat 

!L : 15 bottom 14. 

yff As shown in Figure 2, the rear seat bottom 14 of the rear seat assembly 10 is preferably 

Is* 

pivotally attached to a proximal end of four lift arms 16, 18, 20, 22 of an articulation mechanism 

O. 24 which are subsequently pivotally attached at their distal ends to a slide mechanism 26. The 

= y< 

slide mechanism 26 preferably engages seat guides 28 which generally traverse fore and aft in 
20 the vehicle 40 and allow the slide mechanism 26 to be adjusted fore and aft in the vehicle 40 as 
described later. In the preferred embodiment, a torsion spring 30 is coupled between the structure 
of the rear seat bottom 14 and one or more of the lift arms 16, 18, 20, 22 to provide assistance 
in raising the rear seat assembly 10 from a stored position to a use position. Further, in the 
preferred embodiment, latch mechanisms 32 are provided near a rearward portion 34 of the rear 
25 seat bottom 14 and engage complementary strikers 36 secured to the floor 38 of the vehicle 40. 
The latch and striker combination 42 secures the rear seat bottom 14 in the use position for 
occupant seating. 

^^yjyhenrthe vehicle 1 0 user wiuh o b L o i ncr e a se the cargo-carrying capacity a nd -stet gs&e 
rear seat assembly 1 CL^he4atchr^mt"§tfiker combination 42 is preferably released by actuating 

if» rjc*>r fplftqcp V^nHIo AA Tfof> r^r c^at nrn^mKly \C\ \q ffrpp niOvH fop^prH from tbftJlgfi-^ 
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— positioffc-as-sh own in Figure 3A^ tQlhe4tet4frt eiiiiediaLe p o si t i o n, as sh own in Fitjme 3B. Once 
the rear seat assembly 10 has been moved forward beyond the center line of the astipulation 
mechanism 24, the rear seat assembly 10 will naturally progress toward the sgcctfid intermediate 
position, as shown in Figure 3C. The top surface 46 of the forw^^poffion 48 of the rear seat 
bottom 14 is located below the lower surface 50 of thejroflTseat bottom 52 of the front seat 
assembly 54. With the rear seat assemblyj^in-ttr^second intermediate position, the riser release 
handle is preferably exgo§£d-ititffTapon actuation translates the rear seat assembly 10 forward 
along thesgat-gtn3es by means of the slide mechanism. In the stored position, as shown in 
Figafe^P, the rear seat assembly 1 0 is nested or spoons against the front seat assembly 54 in a 
^ompact space efficient fashion thereby allowing increased cargo carrying capacity within the 

As shown in Figure 4, the rear seat assembly 10 of an alternative embodiment preferably 
includes two axial springs 56 connected to the forward lift arms 16, 18 and to the rearward lift 
arms 20, 22. The axial spring 56 preferably functions to bias the rear seat bottom 14 from the 
use position to the first intermediate position. The axial spring 56 also preferably functions to 
bias the rear seat bottom 14 from the second intermediate position to the first intermediate 
position. In this manner, the axial spring 56 acts like an over-center spring. In further alternative 
embodiments, the axial spring 56 may function to bias the rear seat bottom 14 from the use 
position to the second intermediate position. The torsion spring 30 (of Figure 2) and the axial 
spring 56, collectively referenced as a "biasing device", function to aid the vehicle occupant in 
the movement of the rear seat assembly 10. Other suitable devices, such as levers or gears, may 
also be used to aid the vehicle occupant. 

As also shown in Figure 4, the rear seat assembly 10 of an alternative embodiment 
preferably includes a first latching device 58 connected to the rear seat bottom 14, and 
selectively engageable with a first striker 60 connected with the vehicle 40 to hold the rear seat 
bottom 14 in the use position. Further, the alternative embodiment preferably includes a second 
latching device 64 connected to the rear seat bottom 14 and selectively engageable with a second 
striker 66 connected to the forward lift arms 16, 18 to hold the rear seat bottom 14 among the 
second intermediate position and the stored position. The first latching device 58 and the second 
latching device 64 may be used separately or in combination. When used in combination, a first 



WO 01/02213 



PCT/US00/18821 



w 
o 



SI 



release handle 68 is preferably connected to the first latching device 58 and the second latching 
device 64 to simultaneously actuate the first latching device 58 and the second latching device 
64. 

As shown in Figure 5, the slide mechanism 26 of an alternative embodiment preferably 
5 includes a third latching device 70 having a first hook 72 extending in a forward direction and 
a second hook 74 extending in a rearward direction. The first hook 72 is selectively engageable 
with a third striker 78 connected to the vehicle 40 to hold the rear seat bottom in the stored 
position, while the second hook 74 is selectively engageable with a fourth striker 76 connected 
to the vehicle 40 to hold the rear seat bottom among the second intermediate position, the first 

10 intermediate position, and the use position. The third latching device 70 preferably includes a 
second release handle 80 that simultaneously actuates the first hook 72 and the second hook 74. 

In order to enable the rear seat assembly to be stored in the fashion described above, the 
front seat assembly necessarily provides clearance for the rear seat bottom to move underneath 
the front seat bottom. As shown in Figure 6, a support member 82 is provided for the front seat 

15 assembly 54 in the form of a cross-car beam 84. In the preferred embodiment, the cross-car 
beam 84 is connected to the structure of the vehicle 40 at a height above the floor 38 of the 
vehicle 40 sufficient to allow the rear seat bottom to slide below the support member 82. 
Further, the cross-car beam 84 is preferably connected to the B-pillars 86, 88 (later referenced 
as "a first side panel" and "a second side panel") of the vehicle 40. In addition to enabling 

20 storage of the rear seat assembly, the cross-car beam 84 connected to the B-pillars 86, 88 of the 
vehicle 40 can provide increased vehicle structure improving torsional and other modal bending 
performance of the vehicle body, as well as potentially improving side impact performance of 
the vehicle. As shown in Figure 7, the front riser 90 for the front seat assembly 54 is preferably 
a single generally centrally located support extending from the front portion 92 of the front seat 

25 bottom 52 to the floor 38 of the vehicle 40. 

As shown in Figure 8, if fore and aft adjustment of the front seat bottom 52 is desirable, 
the front seat assembly 54 can be mounted to fore and aft adjustment mechanisms 94 which are 
in turn mounted to the cross-car beam 84 and the front riser by way of a supporting platform 96. 
The fore and aft adjustment mechanisms 94 can be power mechanisms or manual mechanisms 

30 depending upon the particular application. Further, the seat bottom angle can be adjusted 
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relative to the supporting platform 96 by conventional systems known in the art. In the 
preferred embodiment, the front seat back 98 to front seat bottom 52 angle can be adjusted 
by a recline mechanism and preferably the front passenger side seat assembly 100 (shown 
in Figure 6) can be folded to a forward, generally horizontal position, thereby providing 
improved storage of long items within the interior of the vehicle 40 or for providing a work 
surface incorporating a fixed or removable seat back utility module. 

If attaching cross-car beam to the B-pillar structure of the vehicle is not desired, the 
cross-car beam can be supported by attachments extending to the floor of the vehicle, the 
attachments being laterally displaced beyond the width of the rear seat bottom so as not to 
interfere with the storage of the rear seat assembly. 

Further, in conjunction with the front passenger side seat assembly folding to a 
y, generally horizontal position, the rear seat assembly can incorporate a release mechanism 

5 which allows the rear seat back to fold to a generally horizontal position. If, as in the 

U: 

W preferred embodiment, the forty percent portion of the rear seat back is folded to a 

Ct 

lit horizontal position and the front passenger side seat assembly is folded to a horizontal 

m position, items can be stored within the interior of the vehicle which extend from the 

rearward surface of the instrument panel to the rear most surface in the cargo storage 
compartment. 

As shown in Figure 9, the front seat assembly 54 of an alternative embodiment 
preferably includes a center console 102 located betweeii the front driver side seat assembly 
104 and the front passenger side seat assembly 100. Like the front seat assembly 54, the 
center console 102 is connected to the cross-car beam 84 at a height above the floor 38 of 
the vehicle 40 sufficient to allow the rear seat bottom 14 to slide belbw the center console 
102. The center console 102 may include cargo compartments, cupholders, cargo trays, or 
any other suitable device. 
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